
TAKEO Q61207 
*y ANOMALOUS SHADOW DETECTION SYSTEM 
Filed: February 16, 2001 

Darryl Mexic 202-293-7060 
1 ofl 



b * m # & 

PATENT OFFICE 
JAPANESE GOVERNMENT 



o 

H 



CM 



fill ^^^°^ c He«$itTv^^^Tfeom«i#^(ciei£$aT 5°B 

MR?" 8 is t0 certify that the annexed is a true copy of the following application as filed 
%WMM h this 0ffice - 

fill 

|vIw|S' ate of Application: 

f|J$. SI * * 

I^^a^»pIication Number: 

pi 



lo 

iH 



2000^ 2^1 60 




ftffi 2000-038298 



KIT 




A" 



2000^101 6 0 



:J@m Commissioner, 
mm Patent Office 




#2000—038298 



[g»J5U##] 



P24922J 

^fF/rjm &is mm m 

A61B 6/00 
G06T 1/00 



000005201 
100073184 

mm £E5& 

100090468 



008969 

21.000R 



I* 1 

m® 1 

i 

9814441 



ffi|iE4f 2000-3081286 



#2000—038298 

imm&] mmm 

nz&mt-tz m&m&mmfe m&m ^ x ^ a „ 



2000-3081286 



#2000-038298 

z. t zftmt^zm&m 1 a* 5 © e> *> ^-rti^ 1 ^cfB«<7>M^f^^m 

[0 0 0 1] 
[0 0 0 2] 

B5SS:frSBCi3V , >Tte. CT (Computed Tomography ) ^{jf, MR I (Magnetic 
Resonance Imaging) C R (Computed Radiography) $&M^&M<DM$l : j& 

tt) *^^§tlTV>^> (#H§¥8-294479#, #0S¥8-28723O-£3O . 
[0 0 0 3] 

tffiM#SillT, ®#pfJtf>iIg£JBH (SfettWfl[4gfB) SrtSS^JBB^f Ml/ 
[0 0 0 4] 



tfiSE4$ 2000-3081286 



#2 000 — 038298 
[0 0 0 5] 

mm. mmm-, wx.\z-?y=ey^7j) tfAtiznzt. ±7&Lr^m^mmmm 

m&&m&±T$?(D&mmZ^timffim®ZM&m® (region of interest; 

m l x^mwmm m±<z> t=. a> iz^mm^m^m^m^mmmm u u -y 

[0 0 0 6] 

jlfti^cte^fth £ii;BL£:£:£Sc. M/LM3 ic^ij- 

J:-5tC, CRT 300©*^®©|6j^oT*{i{C, #WSL;^©£#iBifc P illftffi3 
tlfcM^0^«P 1 ££tf-£tf)ifi0lfIi§5cP 2 fcl^frRO IBrttWfc&MfeT* 

f^^oT^wicMS^Tb^m^ti^^ofc^tiiLM^^M^p' 
i:e»{c i/ -fr* hznfe 1 001/^7^ hHttiL^, crt 3001cm 

[0 0 0 7] 

U J: £.~3r%> mm: 



2 000-3081286 



#2000 — 03829 8 

[0 0 0 8] 

[0 0 0 9] 
[0010] 

So 

[0011] 



ffi H# 2000-3081286 



#2000 — 03829 8 

mnmm^t Lx^m,-r^^^(Dmmc.^^. wmmmmmz-D^x&mm 

[0 0 12] 

ZZX-WMfttl^mt Lttt, CRT, ilf^^l/^ffflliS^^ 
[0013] 

[0014] 

3 -T^m^MS m^fmnmmmm^m^m^, mm 

[0 0 15] 

Mmm&mmmm<Dmmmm*mMist~ : b(Dit'£ti) -e&oT%<fcv*u ±fom 

&i^^Rf©RO I#^HT^ott)<):V\b, ^®^tfJT'MS^Mffi 



ffigl# 2000-3081286 



#2000—038298 
[0016] 
[0 0 17] 

[0 0 18] 
[0 0 19] 

#j£S:lSK*<, Ifil ^ §l^f^^?LJ^I^<Dj;e)^ciB*v^^PK T'ttlHEI (3) 

i: # e> n s mm£.& & a i^gr (4) c^i^&MH^Mj^ 

o 

[0 0 2 0] 



ffi|E#2 000-3081286 



#2000—038298 

m%.£&z>wmzwf&-tz>±T(Dwmiz-D^x\ &wmj ?inz, rm^ a 

[0 0 2 1] 

mi] 

(f3+f 4 + f 5 + f 6 +f 7 )-(f |f +f 12 +f |3 +f I4 +f I5 ) 

G =tan~ l (1) 

(f | +f 2 + f 3 +f l5 +f |6 )-(f 7 +f 8 +f 9 +f I0 +f |I ) 

[0 0 2 2] 

#ac, *f^i:^-2)®^5:^f S:£T<£>Hfl?lco vm:, #®iSt^£&c, -£<z>® 

o 

[0 0 2 3] 

[1X2] 

C=(l/N) I cos0 . (2) 
j - 1 j 

2) T**£*l<5jft*^C;tf*£&'ffi£&£©te:, #®ift j CD^lBJK? h;i/©f»J£ 
[0 0 2 4] 



ffi$E4$ 2000-3081286 



#2000—038298 
[0 0 2 5] 

^BHaR&^&JC 2 7t /Mmn<DMmM<Dj3\% (07{C;fc^T&, 11.25 S 
[0 0 2 6] 

3£T?i#g0)iW_tK:&oT, ^oSgIi^e> n#@0HfflIS ( [x] 
, [y] ) 14, agBiOlf I: (k, 1) fc^titf, J^T<Z>5£ (3) , (4) 

[0 0 2 7] 

[8t3] 

x=k+n cos { 2 tt ( i - 1 ) /M) (3) 

y=l+n sin { 2 * ( i - 1 ) /M) (4) 

fc£U [x] , [y] ft, x, y &«*&Vvft:*:(B£&«T?&.5 0 

[0 0 2 8] 

±imZ J £<Dj3\t>llZ'D\<^T<Z>Mtpm.Cimax£ f©lcfiSC imaxfc -f^T <Z)#[nJ 
[0 0 2 9] 

T?*l?f#£*l<6&ct' i KCi (n) $rTia^; (5) tCj:»J*«>S 0 
[0 0 3 0] 



tf}|iE4f 2000-3081286 



#2000—038298 

HK4 J 



Ci(n) = E {(cosi9 n )/n} , Rmin£n£Rmax (5) 



-n 
E 

i - 1 

-T&;fc>t>5£ (5) tt, &Um&$:m&£LT. J|$j&&Rmin ft^Rmax £7?© 
ISHWT'I^ICi (n) £HLffit-£ : fo(Z>T*&£ 0 ^T'Rmin £ Rmax £ J±, 

tti ffi L J: e> £ 1- 3 JM&J&O) ¥S©«/.Mt £ **iilT*& 3 . 

[0 0 3 1] 

#Ctc, -feJSH^^ h^S^^^^SC^Tia^: (6) (7) tc «fc »J fff3f"TS 

o 

[0 0 3 2] 

Ci max = max Ci(n) (fi) 

Rm i nSnSRmax 

C=(1/32)S i Ci max (7) 
IlfS (6) <Z)Cimax&, 5$ ( 5 ) T*# e>4x£^f*^©i^3*£©il*SC i 

(n) ©«^ffi-efes^e>, ^B®3R^e>-e®mtt'fSci (n) tfrnizmttez 

mm * t? * # fate ffi«&J&<Z)£HiHiC«c * s o 

[0 0 3 3] 
[0 0 3 4] 

fit, 5£ (7) (6) ■T?^*£ftfc&*£©«:*:teC 

imax£;§fcf^cA|gtf):£#[nJ (5* ( 7 ) T* & 32 # fa tf)|§ltr &Wm) fCC^TWL 

©M-fitT 1 ilitfeU I^Tl (3gL<&I >T 1) T&M.ZZ.O&BWmZtp 



9 



aiil# 2000-3081286 




#2000—038298 




[0 0 3 5] 

A, Di/h-rsAracoB©!!^ (iris) tfUBSc&T 3 £: a^b, £JSS^? Mb 

(iris filter ) ®M HffiZ tlX V^ S . 
[0 0 3 6] 

taMcD^cfj^Ci (n) (DtfmtiS: (5) ©f^fc U tC, TlH^ (5' ) 
[0 0 3 7] 

[16] 



n) £|fffi-3-£=&tf>T-&3 0 
[0 0 3 8] 

[0 0 3 9] 

i) mmtf^&x&z 
£^oj&mw&!&mzmi>x^z>. 

[0 0 4 0] 



Ci(n)- 



n-Rmin+1 



2 cos0 



Rmin£n4Rmax 



(5') 



1 -R m 1 n 



1 o 



fflSE# 2000-308 1 286 



#2000—038298 

3#$C4£ LTli, j£#*J& (Spreadness) , jjffl^R;* (Elongation) , 52»©ffl 
$ (Roughness ) , RjfrK (Circularity ) £ f*fg|5tf)£i[M (Entropy ) ^ 

[0 0 4 1 ] 

*»reJci3^s*i«^iifcLT<z)HJi»©il^Stt±IB^: (5) ikfcit (5' ) 

tcfettsci (n) , T4 v 4 jvz<Dmjjmiz±mmmT i ^(DttmMMT* 

flljei^^«©JBffiS • &'I£S&JS#US (Spreadness) , jRhgS (El 
ongation) , i2ifc(Z)5|fi£ (Roughness ) , RJ^M (Circularity ) £ <fc tFf*jg|5C£> 
ftlHJ^ (Entropy ) ^lC«^T|im2;ftSltT*&3 0 &;J3tfcffi<D«rtB£ (£?*8 

tLt(±Min (i/ti) (i-ti) fc^&sam-rsifctfi? 

[0 0 4 2] 

•7**) b n *m\K c i ] &mikm j £<D : he><z>mmfcmmT*3bz>z.£. [2] 

[0 0 4 3] 

(=E-7*ni/-©I*SI) 



ffiltEff 2000-3081286 



#2000—038298 

^ - 7 * a v - mn&m it-mm k. it n & tg^ri k. & w s M&m t l x m m 2 

[0 0 4 4] 

m$mmzm& u, y) <D&&mmmf u, y) ic*BS-r&^2£%o£ 

IH 33T% aS-lit f (x, y) tt, (CRTJC^Lfe* 

o 

[0 0 4 5] 

g s (x)=g(-x) (8) 

[0 0 4 6] 

G = {-m, -m+1 , -1 , 0, 1 , m-1 , m} (9) 

z<D£.g, ^-7*n*?-mn<?>£*mtt do) ~ (13) izB-t^oiz, # 

[0 0 4 7] 

di I at ion: [f©G s ] (i)=raax{f (i-m), f CO, ■-, f (i+m)} (10) 

erosion : [f 0G S ] ( i )=mi n {f ( i -m), f (i ), f ( i +m)} (11) 
opening: f g =(f0g s )©g (12) 
closing: f' = (f©g s )0g (13) 

"f df-f U-$/a> (dilation) jtSMit. QBWiM&tp'btL Lfe, ± m 



1 2 



ffifLE# 2000-3081286 



#2000 — 03829 8 

0 8 (A) , >fD-i?3> (erosion ) *tB|l±, $£BW3fc&*'&i: 

Lfe, ±m<7)li©ttr©ft/jN«<&^|||-r*«taT*« (08 (B) . * fe, 

(opening) &3Il±«/M6»5jt0>#tC, Jft^ffiSrfliSR-rS d h ICffl 
^n-s;>^ (closing ) «LB|tt«^:ffi«5R<0«Jc, */Mi$:^-r§^ 

^tc^^i-§ 0 ^-^-y^f^miti&mmm^^mmm^f (x) srrae>#tcu 
, ^^^*>rx2mi: ysrawtc^v^HT^tt^so^oaisigsftais^ (mm 
mft^v^mmtfrn^ft) zmzmm+z ma (o mm) . - 

^n-^^^att, sm^^nifflif (x) £?te>^icu v*^ 

»£#tev>«s#) £JfcUi&< 3£{c*B^-f-<§> (0 8 (D) mm) o 

[0 0 4 8] 

it, mmmnm-%i"<j\/izi3tt%4 n-*?a y$m (08 (b) ) gtu m 

u-i/aytem (0 8 (A) ) £-£fcu ]iSiiS«f§-5§ i^;b©fe-i§tc 
8 (D) ) £-&u WaSlSfi-^u^^/OM-^JcfeWS^n-^^^ffltt, 

wwsw^i/^^/tcsws^-^-^^a (08 (o ) ^-gt-rs. 

[0 0 4 9] 

*-z/->?mnK&-3<mi% (14) -vmzti&*-y*u*?-mm-mm&i& 

M(Dm&] m^mmMm^m^C^ D-II Vo1.J75-D-II No. 7 P1170 ~1176 19 



1 3 



tfJfiE# 2000-3081286 



#2000—038298 

92^7^, r^;b7*n^-©aS&fc*©V>^^Affi3^<BjSJBj MEDICAL 
IMAGING TECHNOLOGY Vol.12 No.l January 1994 ) „ 
[0 0 5 0] 

mi 0] 

P=f-max{(f0B,)eB,} 
i e (i. -. m) 

=f-max{f a( ) (14) 

16(1. -. M) 

irt'Bi (i = l, 2, 3, 4) &m9lZ7ik-fW.Uty;<D4^><Z>M&mmBX* 

mmt*<D£k2t>mmmmB £ u%*<, (®tf£#r&j) ^4o©«^ 

siBi ©ej^vN-rti^ic-m-tti^^-^-^^s (14) ©s^gc^ 

&s^b«E©«»©*^**is®<»^#e)ti*. ^tiaras (14) (Dmz.j7x°& 

[0 0 5 1] 

JBU & (14) left*. T 55 (15) ^Sffl-T-So 
[0 0 5 2] 

mi 1] 

P=f-min{(f©B,)eBi} 
i e (i . •■. m) 

=f-min{f B1 ) (15) 

16(1. ~. M) 



tfi$E4$ 2000-3081286 



#2000—038298 
[0 0 5 3] 

mi 2] 

M, r .« = (1/2)x {f0 A B-fG A B} (16) 

M^Cs teTfBsS (17) \Z <fc V$tSb2>Z.kLtfT*g2> 0 
[0 0.5 4] 
[113] 

IF P(i, j)*T1 and M, f .„(i, 0112 

Then C s (i, j)=P else C 8 (i, j)=(J (17) 

m% ti, t 2izm%kwic®;ib?>nz>. ^&>mmznfrmmT*&z>o 

[0 0 5 5] 

£<D&V^ ^ (17) (Dig 1 ^(Dlki* ( 

P (i, j) ^Tl) fciife-rfctfT'ckv^ 
[0 0 5 6] 

[0 0 5 7] 



1 5 



2000-3081286 



#2000—038298 



[0 0 5 8] 

i%m&mffi<Dfc&mmiz&^Tmnm&MM£ Lx^Lrc.mmmmiz->^x(D 
, tkmommm iiuxwun ^ cm ic^^^p a, j) 

1 htfUt (P ( i , j ) /Tl) (P ( i , J ) -t 1 ) teEitmm-t&z. 

[0 0 5 9] 

v ^ x wmm ^ (D^mmmmm & m -r m «as# * ^ m -t & mmm&mmtk m n 
m^m. t & m r=. mmm&mmfo m mm v x -x- & iz & v ^ x , 

^ t; tuf ffi $ ti t=. m^mm^m z m -t mmm& tt^izmti^^^^x^^^ 

[0 0 6 0] 
[0 0 6 1 ] 

te*t« as^as (c v a r mnm&mm t. l x & m -r z & v> w%. iz m * m mm.^ 
m&mmffi£Lx&ftvtz.mmmmmmK^^x<D&ft<Dmmm z 

£iz£ y, mtizftf-mmftfemmvm&mizttLxmm&mmzmm-rz 

[0 0 6 2] 



ffi!iE# 2000-3081286 



#2000 — 038 29 8 



[0 0 6 3] 

T*2bZ> 0 i^©Mfi^iitffi^I^XfA 1 0 0 {Cte, ,|fffl?>=E^7 7 
^P#A;tf£*iT, (CRT) Ci®l§i'fi#^£ffi7Jir-3 =b<DV$> »J 

iMiP 1 fcfcfflffiS^SJ&ttl&f&MW&ffl^® 1 0 fc, ^©Mfi^i^ 

m.2 0 i©B8iCMK«S8^#©2 0 tc J: y&jta^fcMftB^fr&iP 1 Sr^tf 
H'frlggcBft W £ P £. h jc -t Z> H H&K, fcl^Si^ 

[0 0 6 4] 



1 7 



2000-3081286 



#2000 — 03829 8 



m^mmmmo)m^. Tsmmmmffinrnm. ^mmmmm^w^. 

irz> a 

[0 0 6 5] 

So 

[0 0 6 6] 

£1% KmcDmmMm^fVTj (cncR§) ib^^y^^f^y 4 <d-£{* 

m^tmrnsa oicA^stis. Mnm§mw%i£^®. 1 ottA^stifc^ttiaifc 

SfiJM b feMSlMffitffi«ia©7;b U X A £ J; ^ 7 O ^ 7 ;i, # 

ffl b r ;i/ =r u x a) kl t=. & o iuiri£iN£»©*fcffi 
wmzmis, ^>*r?7 4tp<D&B& • m&K.-D^xa&mmu (£jib^# h 

?ntti&'*& : ptonfeztifcmmT zitmL* mut z±m^fem&it, -torn 

S (K/T, 1 0 0 X (K-T) /K%-ktcit (K-T) 3& if) liajtSo 
[0 0 6 7] 

ttffi3*ifcM«BS^«*P 1 1±, W'iMB««£#©2 oicAifrSti*. K^I 

W ft W hlTSgtS. & fclfc ffi £ *i fcMSI£fi&«*it & £ i: 

£fcfc, i©B8ii>««li!ff«w%«fS:a8^a*i*. W4>fiB«!85£#® 2 o tt, SSS$ 

KA^S. 

[0 0 6 8] 



1 8 



2000-3081286 



#2000—038298 

mmm w#«je $ ti z> mm t & o fc±#H«w# p £ ^ as z n & j$firigfera*t p 

(2) iC^J: e>tc, ;i4x£'£HIB£lC^iB±tc£3Vrs. 
[0 0 6 9] 

^^30 2 {C£V^Ttt, ttim<Z>%miZ'3^T<D'?y : £y^7>( P, P' £?T 
[0 0 7 0] 

^(7)i: e> fC, ^Ji^JBCD^^IgWIfeffi^aJ/^-r-A 1 0 0 fC<fc*U£> H 
iffiiJ#13 0#, Mmi^f^«^ffi^.S{CJ3^TMmi^I^liP 1 ilLT^ffi 
t § ^^©fl^tc^^tlif K^Mf P 1 U-tfcffSLfcliiflEJC^H 

TCDlfcffl tefflSflfcMfflNgl&teiltP l^ttWfiRPfcfcfcJCSi^ffl 

[0 0 7 1] 

2(DM^i^«^m^S^^5 : -A{coVNT©^ji(Z)|IS6^i?^>U, ii©M 
f«lfeilSTf*oT*J:<, ^2(DM^I^ffi^ffiM^^^A©H 

o 

[®®<z>f«iii&M] 

[01] 

[02] 



2000-3081286 



#2000—038298 

[03] 
[04] 
[05] 
[06] 
[07] 

0 

[08] 
[09] 

io M^^««tftm#® 

20 B8^««l8^#a 

30 mmm^m. 



2000-3081286 



#2000—038298 



mi] 



0® 



1 0 



2 0 



1 00 



p 1 



w 



y 



P. K 



3 0 



2000-3081286 



[02] 



#2 000 — 038298 



(1 ) 




K 



(2) 







: 00% > 






: AA 






■ oo% 




mm m 


: Ox% 






• AO 






AA% 




mm m. 


X x% 



ffiSE# 2000-3081286 




ttJH4$ 2000-3081286 




tfJ$E4# 2000-3081286 



#2000—038298 



[IS 5] 



U 


u 


fs 


U 


f3 


fe 








f2 


fs 




J 




fl 


fio 








fl6 




fl2 


fl3 


fl4 


f<5 




5 



2000-3081286 



#2000—038298 



[07] 




17 M I I I I 1 3 

18 



24 25 26 



ffi§E# 2000-3081286 



[M 8 ] 



#2000—038298 



fix) 



(A) 



— -*XW(X 



' A ' 




f(*) 



(B) 




< P - v a >iBMt& 



(C) 





V ' ^ 



(D) 



f(x) 




tfJliE# 2000-3081286 




2000-3081286 



#2000—038298 

mm] 

immm] 02 



fflSE# 2000-3081286 



#2000—038298 



#M 2000-038298 
50000173579 

m—U^±.ffi 0 0 9 0 

¥J* 12$ 2^170 



[S8B!l#-£] 



^f£l2$ 2^16 0 
000005201 

ft&)\m-m&ffiw*pm2 i o«& 

100073184 

w&jimmmmmft&m&ms -18-20 b 

ENEX S-l 7Pg WfflH^fF^m 
TO fiEife 

100090468 

n&)\\mmmwmimffiw.&k 3 - 1 8 - 2 0 b 

ENEX S-l 7|5g iPHffll^SWM 



2000-3081286 



#2000-038298 



ffi JS A 



m m 



(0 0 0 0 0 5 2 0 1) 



i. mwnB 
ft £ 



1 9 9 0*£ 81140 

#^;nm^j£ffiTfj^?g2 i o&m 



i 



ffiSE# 2000-3081286 



